Three apportionment problems are addressed that are of current interest in Germany and Switzerland: the assignment of committee seats in a way that preserves the parliamentary majority-minority relation, the introduction of minimum restrictions in a two-ballot system to accomodate the direct seats won by the constituency ballots, and biproportional apportionment methods for systems with multiple districts so as to achieve proportionality between party votes as well as between district populations.
Introduction
Three proportional representation problems are sketched that are of practical and current interest. The first problem is to map a majority of votes into a majority of seats, encountered when the German Bundestag had to apportion sixteen committee seats. All of the methods that the Bundestag had been using so far produced a tie, assigning eight seats to the government majority and another eight to the opposition minority. A gentle majority clause is suggested to resolve the tie (Section 2).
The second problem concerns the election of the Bundestag deputies proper. The German Federal Electoral Law provides each voter with two ballots, a party ballot and a constituency ballot. The party ballots form the basis for a proportional apportionment of all Bundestag seats, while the constituency ballots are instrumental in identifying direct-seat winners in single-member constituencies. The Electoral Law desires to combine the two components, but actually fails to do so when setting up the operational instructions to evaluate the two ballots. Defects may evolve, the most serious -and actually fatal, in our view -defect being that more party ballots may actually cause a loss of seats. The system may thus discourage voters to cast their ballots in favor of the party of their choice! Luckily, the apportionment theory of Balinski/Young (2001) offers a remedy, by imposing minimum restrictions. Direct-seat re-stricted methods evade the defects, and successfully combine the two components of the German system, of a proportional apportionment via party ballots, and of an election of persons via constituency ballots (Section 3).
The third problem considers electoral systems where the whole electoral region is subdivided into various electoral districts. We review recent work on biproportional methods tailored to achieve two-way proportionality, that is, proportionality among the vote counts for parties, and proportionality among the populations numbers for districts (Section 4).
A Gentle Majority Clause
With Over the years the Bundestag has familiarized itself with three apportionment methods: the divisor method with standard rounding (Webster/SainteLaguë/Schepers), the divisor method with rounding down (Jefferson/D'Hondt/ Hagenbach-Bischoff), and the quota method with residual fit by largest remainders (Hamilton/Hare/Niemeyer). All of these methods allocate the 16 seat Bundestag delegation as 7 : 7 : 1 : 1, entailing a tie of 8 : 8 seats between the government majority (Social Democrats and Greens, 249 + 55 = 304 seats), and the opposition minority (Conservatives and Liberals, 247 + 47 = 294 seats).
To break the tie, the Bundestag majority passed a motion to proportionally apportion just 15 seats, and to directly assign the last seat to the largest faction. The resulting allocation 8 : 6 : 1 : 1 secured a committee majority of 9 : 7 for the government parties. Not surprisingly, the opposition minority challenged the apportionment in court. On 8 December 2004 the German Federal Constitutional Court ordered the Bundestag to reconsider the apportionment, but was otherwise vague and nebulous which constitutional principles the Bundestag was to observe when renewing its deliberations. The Court specified, though, that the procedure used ought to be "transparent, calculable, and abstract-general".
On 17 February 2005 the Bundestag Rules Committee, who was in charge of the proceedings, conducted an expert hearing. The opinion presented by us is published in Pukelsheim/Maier (2005) . Our preferred option is a gentle major-
